Abstract. The distribution of swollen neurons and the presence of a phosphorylated neurofilament protein (NFP) epitope in these cells were studied in six cases ofCreutzfeldt-Jakob disease (CJD). Swollen neurons are widely distributed in the cerebral cortex and are most abundant in the cingulate and parahippocampal gyri. They are more numerous in the panencephalopathic type of CJD than in the subacute spongiform encephalopathic type. A phosphorylated epitope ofNFP was detected in the perikarya of swollen neurons by an immunocytochemical method using a series of monoclonal antibodies that distinguish phosphorylated and nonphosphorylated epitopes ofNFP. This abnormal distribution of phosphorylated NFP epitopes indicates that the process ofNFP phosphorylation is altered in neurons affected by CJD. This investigation, in accordance with previous studies, suggeststhat the abnormal posttranslational modification of the neurofilament may play an important role in the pathogenesis of several neurodegenerative disorders.
INTRODUCTION
Human neurofilaments are composed ofthree polypeptide subunits with molecular weights of approximately 68, 160 and 200 kilodaltons (kDa) (1). The subunits are synthesized in the neuronal perikarya, assembled into a filamentous form, and then transported centrifugally along the axons by slow axoplasmic flow. During this process, a phosphorylation occurs at multiple sites of the 160 and 200 kDa subunit molecules (2). It has been shown that the phosphorylation of neurofilaments results in their conformational and antigenic changes (3). The role of phosphorylation in neurofilament function, however, is yet undetermined (4). In addition, the phosphorylation level of neurofilaments in a variety of neuronal diseases has not been fully established.
Swollen cortical neurons with eccentrically placed nuclei and chromatolytic glassy cytoplasm are observed in several neurodegenerative diseases (5). The cytoplasm of swollen neurons contain abundant neurofilaments, immunoreactive to neurofilament protein (NFP) antibodies and phosphorylated epitopes ofNFP (5-7). Similar swollen neurons have previously been described in the cerebral cortex of patients suffering from Creutzfeldt-Jakob disease (CJD) (6, 8, 9 ). The precise distribution of these cells and their immunocytochemical nature, however, remains uncertain.
In this study, we describe the distribution of swollen neurons in the brains of patients with CJD and the localization of a phosphorylated NFP epitope in these
